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<400> 1 

a acg caa gaa atg caa gaa gaa gag gaa gaa agt tct gac cca gtt ttt 49 

Thr Gin Glu Met Gin Glu Glu Glu Glu Glu Ser Ser Asp Pro Val Phe 

15 10 15 

gat aat gcc ate cag cga gcg ttg att gtt gga gat tac aag gag gcg 97 
Asp Asn Ala lie Gin Arg Ala Leu lie Val Gly Asp Tyr Lys Glu Ala 
20 25 30 



gtg gat cag tgt ata act gca aat aag atg gcc gat get tta gtt att 145 
Val Asp Gin Cys lie Thr Ala Asn Lys Met Ala Asp Ala Leu Val lie 
35 40 45 

get cat gtt ggt ggt aca gcg ttg tgg gag agt act cgt gag aaa tat 193 
Ala His Val Gly Gly Thr Ala Leu Trp Glu Ser Thr Arg Glu Lys Tyr 
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50 55 60 

ttg aag acg aac agt gcg cca tac atg aag gtt gtt tct gcg atg gtg 241 

Leu Lys Thr Asn Ser Ala Pro Tyr Met Lys Val Val Ser Ala Met Val 

65 70 75 80 

aac aat gat etc agg age ctt ate tat aca agg tea cat aag ttc tgg 289 

Asn Asn Asp Leu Arg Ser Leu lie Tyr Thr Arg Ser His Lys Phe Trp 

85 90 95 

aaa gag act ctt get etc etc tgt act ttt gca caa gga gaa caa tgg 337 

Lys Glu Thr Leu Ala Leu Leu Cys Thr Phe Ala Gin Gly Glu Gin Trp 

100 105 110 

aca acc ctg tgt gat gec ctt gee teg aag ttg atg get get ggt aac 385 

Thr Thr Leu Cys Asp Ala Leu Ala Ser Lys Leu Met Ala Ala Gly Asn 

115 120 125 

act ttg get gca gtt etc tgc tac att tgc gca ggc aat gtt gac aga 433 

Thr Leu Ala Ala Val Leu Cys Tyr lie Cys Ala Gly Asn Val Asp Arg 

130 135 140 

aca gta gaa att tgg teg agg age ctt gca aat gag egg gat gga aga 481 

Thr Val Glu lie Trp Ser Arg Ser Leu Ala Asn Glu Arg Asp Gly Arg 

145 150 155 160 

tct tat get gag ctt ctt caa gat ctt atg gag aag act ctt gtc ctt 529 

Ser Tyr Ala Glu Leu Leu Gin Asp Leu Met Glu Lys Thr Leu Val Leu 

165 170 175 

get ttg gca act ggc aac aaa aag ttc age gca tct ctg tgt aaa etc 577 

Ala Leu Ala Thr Gly Asn Lys Lys Phe Ser Ala Ser Leu Cys Lys Leu 

180 185 190 

ttt gag agt tat get gag ata ctg gee age caa ggg ctt ctt aca acg 625 

Phe Glu Ser Tyr Ala Glu lie Leu Ala Ser Gin Gly Leu Leu Thr Thr 

195 200 205 

gca atg aag tac ttg aaa gtt ctg gat tct ggt ggc ttg tea cct gaa 673 

Ala Met Lys Tyr Leu Lys Val Leu Asp Ser Gly Gly Leu Ser Pro Glu 

210 215 220 

ctt tea ata tta cgt gat cgt att tct eta tct gca gaa cct gag act 721 

Leu Ser lie Leu Arg Asp Arg lie Ser Leu Ser Ala Glu Pro Glu Thr 

225 230 235 240 

aac act aca get tea gga aac act cag cct caa age acc atg cca tat 769 

Asn Thr Thr Ala Ser Gly Asn Thr Gin Pro Gin Ser Thr Met Pro Tyr 
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aat cag gag 
Asn Gin Glu 

gat aat cag 
Asp Asn Gin 
275 

gtt tea cat 
Val Ser His 
290 

get cag cca 
Ala Gin Pro 
305 

get cag cca 
Ala Gin Pro 



ctg aag aat 
Leu Lys Asn 

ttc acg gga 
Phe Thr Gly 
355 

caa tat gca 
Gin Tyr Ala 
370 

aag atg ccc 
Lys Met Pro 
385 

ccc atg gca 
Pro Met Ala 



cct cca aca 
Pro Pro Thr 



ccg cca cca 
Pro Pro Pro 



245 

cca act cag 
Pro Thr Gin 
260 

tat cag caa 
Tyr Gin Gin 

cca ccc atg 
Pro Pro Met 



get ccg cag 
Ala Pro Gin 
310 

tec atg aga 
Ser Met Arg 
325 

gca gat caa 
Ala Asp Gin 
340 

cca tct aac 
Pro Ser Asn 



cct tct ggc 
Pro Ser Gly 

caa gtt gtt 
Gin Val Val 
390 

act cca gga 
Thr Pro Gly 
405 

cag cag gca 
Gin Gin Ala 
420 

act gtt cag 
Thr Val Gin 



gcg caa cca 
Ala Gin Pro 
265 

ccg tac act 
Pro Tyr Thr 
280 

cag caa cca 
Gin Gin Pro 
295 

cca tct ttt 
Pro Ser Phe 



act aca. ttt 
Thr Thr Phe 



tat cag cag 
Tyr Gin Gin 
345 

aat gca tac 
Asn Ala Tyr 
360 

cct tea caa 
Pro Ser Gin 
375 

get cca gca 
Ala Pro Ala 



gtt get cca 
Val Ala Pro 



get gca cag 
Ala Ala Gin 
425 

act gca gat 
Thr Ala Asp 



250 

aac gtt ctt 
Asn Val Leu 



gat tct tat 
Asp Ser Tyr 

ace atg ttt 
Thr Met Phe 
300 

act cca get 
Thr Pro Ala 
315 

gtt cct tea 
Val Pro Ser 
330 

cca acc atg 
Pro Thr Met 



cct gtt ccc 
Pro Val Pro 



ctt ggg caa 
Leu Gly Gin 
380 

get gga ccc 
Ala Gly Pro 
395 

aga tct gtg 
Arg Ser Val 
410 

gca gee cct 
Ala Ala Pro 



act tec aac 
Thr Ser Asn 



255 

get aac cca 
Ala Asn Pro 
270 

tat gtc cct 
Tyr Val Pro 
285 

atg cca cac 
Met Pro His 



cct aca age 
Pro Thr Ser 



act ccc cct 
Thr Pro Pro 
335 

agt tct cat 
Ser Ser His 
350 

ccg ggt cct 
Pro Gly Pro 
365 

tat cct aac 
Tyr Pro Asn 

ata gga ttt 
lie Gly Phe 



caa cca gca 
Gin Pro Ala 
415 

gcg cct gca 
Ala Pro Ala 
430 

gtt cca gec 
Val Pro Ala 



tat 817 
Tyr 

caa 865 
Gin 



caa 913 
Gin 



aat 961 

Asn 

320 

gca 1009 
Ala 



tea 1057 
Ser 



ggt 1105 
Gly 



cct 1153 
Pro 



acg 1201 

Thr 

400 

agt 1249 
Ser 



act 1297 
Thr 



cac 1345 
His 
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435 



440 



445 



cag aaa cct gtg ata gca acg ttg aca agg ctt ttc aat gag aca teg 1393 
Gin Lys Pro Val lie Ala Thr Leu Thr Arg Leu Phe Asn Glu Thr Ser 
450 455 460 

gaa gca ctg gga ggc gca cgt gcg aat act act aag aag cgt gag ata 1441 
Glu Ala Leu Gly Gly Ala Arg Ala Asn Thr Thr Lys Lys Arg Glu lie 
465 470 475 480 

gaa gac aac teg aga aaa tta ggt get ctg ttt gtg aaa etc aac age 1489 
Glu Asp Asn Ser Arg Lys Leu Gly Ala Leu Phe Val Lys Leu Asn Ser 
485 490 495 

gga gac ate tec aag aat get gcg gac aaa etc gca cag eta tgc caa 1537 
Gly Asp lie Ser Lys Asn Ala Ala Asp Lys Leu Ala Gin Leu Cys Gin 
500 505 510 

get ctg gac aac aat gac ttc age aca gee ctt caa ata cag gta ctt 1585 
Ala Leu Asp Asn Asn Asp Phe Ser Thr Ala Leu Gin lie Gin Val Leu 
515 520 525 

ctg act ace age gaa tgg gac gaa tgc aac ttc tgg ctg gca aca eta 1633 
Leu Thr Thr Ser Glu Trp Asp Glu Cys Asn Phe Trp Leu Ala Thr Leu 
530 535 540 

aag egg atg atg gtc aag gee agg caa aat gtg egg tgattattta 1679 
Lys Arg Met Met Val Lys Ala Arg Gin Asn Val Arg 
545 550 555 

ttttctggtt catggatttt tttttttata aattttaagg agggacgtgt gtatcaaact 1739 
ecttttgett tcttaatttt ggttttttta aaacgccgtt getgetctaa tttttttttt 1799 
tttttttttt tgtcatttat gaacctcatc tgctacttcc agttactttt ttgtttagat 1859 
agtatagaga tcatcagatt gctgaaacat tttcatgttt ttggatgtta etttacegga 1919 
caagtttgtt egtctttett tctaaaaaaa aaaaaaaaaa aaaaaaaaaa acaaaaaaaa 1979 
aaaaaaaaaa 1989 



<210> 2 
<211> 556 
<212> PRT 

<213> Arabidopsis thaliana 
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<400> 2 

Thr Gin Glu Met 
1 

Asp Asn Ala lie 
20 

Val Asp Gin Cys 
35 

Ala His Val Gly 
50 

Leu Lys Thr Asn 
65 

Asn Asn Asp Leu 



Lys Glu Thr Leu 
100 

Thr Thr Leu Cys 
115 

Thr Leu Ala Ala 
130 

Thr Val Glu lie 
145 

Ser Tyr Ala Glu 



Ala Leu Ala Thr 
180 

Phe Glu Ser Tyr 
195 

Ala Met Lys Tyr 
210 

Leu Ser lie Leu 

225 

Asn Thr Thr Ala 



Gin Glu Glu Glu 
5 

Gin Arg Ala Leu 



lie Thr Ala Asn 
40 

Gly Thr Ala Leu 
55 

Ser Ala Pro Tyr 
70 

Arg Ser Leu lie 
85 

Ala Leu Leu Cys 



Asp Ala Leu Ala 
120 

Val Leu Cys Tyr 
135 

Trp Ser Arg Ser 
150 

Leu Leu Gin Asp 
165 

Gly Asn Lys Lys 



Ala Glu lie Leu 
200 

Leu Lys Val Leu 
215 

Arg Asp Arg lie 
230 

Ser Gly Asn Thr 
245 



Glu Glu Ser Ser 
10 

lie Val Gly Asp 
25 

Lys Met Ala Asp 



Trp Glu Ser Thr 
60 

Met Lys Val Val 
75 

Tyr Thr Arg Ser 
90 

Thr Phe Ala Gin 
105 

Ser Lys Leu Met 



lie Cys Ala Gly 
140 

Leu Ala Asn Glu 
155 

Leu Met Glu Lys 
170 

Phe Ser Ala Ser 
185 

Ala Ser Gin Gly 



Asp Ser Gly Gly 
220 

Ser Leu Ser Ala 
235 

Gin Pro Gin Ser 
250 



Asp Pro Val Phe 
15 

Tyr Lys Glu Ala 
30 

Ala Leu Val lie 
45 

Arg Glu Lys Tyr 



Ser Ala Met Val 
80 

His Lys Phe Trp 
95 

Gly Glu Gin Trp 
110 

Ala Ala Gly Asn 
125 

Asn Val Asp Arg 



Arg Asp Gly Arg 
160 

Thr Leu Val Leu 
175 

Leu Cys Lys Leu 
190 

Leu Leu Thr Thr 
205 

Leu Ser Pro Glu 



Glu Pro Glu Thr 
240 

Thr Met Pro Tyr 
255 



5 



Asn Gin Glu Pro Thr Gin Ala Gin Pro Asn Val Leu Ala Asn Pro Tyr 
260 265 270 

Asp Asn Gin Tyr Gin Gin Pro Tyr Thr Asp Ser Tyr Tyr Val Pro Gin 
275 280 285 

Val Ser His Pro Pro Met Gin Gin Pro Thr Met Phe Met Pro His Gin 
290 295 300 

Ala Gin Pro Ala Pro Gin Pro Ser Phe Thr Pro Ala Pro Thr Ser Asn 
305 310 315 320 

Ala Gin Pro Ser Met Arg Thr Thr Phe Val Pro Ser Thr Pro Pro Ala 
325 330 335 

Leu Lys Asn Ala Asp Gin Tyr Gin Gin Pro Thr Met Ser Ser His Ser 
340 345 350 

Phe Thr Gly Pro Ser Asn Asn Ala Tyr Pro Val Pro Pro Gly Pro Gly 

355 360 365 

Gin Tyr Ala Pro Ser Gly Pro Ser Gin Leu Gly Gin Tyr Pro Asn Pro 
370 375 380 

Lys Met Pro Gin Val Val Ala Pro Ala Ala Gly Pro lie Gly Phe Thr 
385 390 395 400 

Pro Met Ala Thr Pro Gly Val Ala Pro Arg Ser Val Gin Pro Ala Ser 
405 410 415 

Pro Pro Thr Gin Gin Ala Ala Ala Gin Ala Ala Pro Ala Pro Ala Thr 
420 425 430 

Pro Pro Pro Thr Val Gin Thr Ala Asp Thr Ser Asn Val Pro Ala His 
435 440 445 

Gin Lys Pro Val lie Ala Thr Leu Thr Arg Leu Phe Asn Glu Thr Ser 
450 455 460 

Glu Ala Leu Gly Gly Ala Arg Ala Asn Thr Thr Lys Lys Arg Glu lie 
465 470 475 480 

Glu Asp Asn Ser Arg Lys Leu Gly Ala Leu Phe Val Lys Leu Asn Ser 
485 490 495 

Gly Asp lie Ser Lys Asn Ala Ala Asp Lys Leu Ala Gin Leu Cys Gin 
500 505 510 
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Ala Leu Asp Asn Asn Asp Phe Ser Thr Ala Leu Gin lie Gin Val Leu 
515 520 525 

Leu Thr Thr Ser Glu Trp Asp Glu Cys Asn Phe Trp Leu Ala Thr Leu 
530 535 540 

Lys Arg Met Met Val Lys Ala Arg Gin Asn Val Arg 
545 550 555 



<210> 3 
<211> 814 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (3) . . (665) 

<400> 3 

gg gac tct etc gca acc gat cca get ttc att gat teg gat gta tac 47 

Asp Ser Leu Ala Thr Asp Pro Ala Phe lie Asp Ser Asp Val Tyr 
15 10 15 

etc agg tta gga ctt att att gag ggc aaa cga ttg aaa aag cca ccg 95 
Leu Arg Leu Gly Leu lie lie Glu Gly Lys Arg Leu Lys Lys Pro Pro 
20 25 30 

act gtt etc tea cgc etc tct tct tct ctg gag aga tct ctg tta etc 143 
Thr Val Leu Ser Arg Leu Ser Ser Ser Leu Glu Arg Ser Leu Leu Leu 
35 40 45 

aat cat gat gac aag att ctg ctt gga teg cca gac tct gtt acc gtg 191 
Asn His Asp Asp Lys lie Leu Leu Gly Ser Pro Asp Ser Val Thr Val 
50 55 60 

ttt gac ggg aga tct ccc cct gag ate agt att gca cac tac ttg gat 239 
Phe Asp Gly Arg Ser Pro Pro Glu lie Ser lie Ala His Tyr Leu Asp 
65 70 75 

cgc att ttc aag tac tct tgc tgc agt ccc tec tgc ttc gtc att gcg 287 
Arg lie Phe Lys Tyr Ser Cys Cys Ser Pro Ser Cys Phe Val lie Ala 
80 85 90 95 

cat ate tac att gat cac ttt etc cat aag acc cga gee ctt etc aaa 335 
His lie Tyr lie Asp His Phe Leu His Lys Thr Arg Ala Leu Leu Lys 
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100 105 110 

ccc ctt aat gtc cac cgc ctt ate att aca act gtc atg tta get get 383 

Pro Leu Asn Val His Arg Leu lie lie Thr Thr Val Met Leu Ala Ala 

115 120 125 

aaa gtc ttc gat gat agg tat ttc aac aat gca tac tac gca aga gtg 431 

Lys Val Phe Asp Asp Arg Tyr Phe Asn Asn Ala Tyr Tyr Ala Arg Val 
130 135 140 

gga ggt gtg act acg aga gag tta aac aga ttg gag atg gag ttg ttg 479 

Gly Gly Val Thr Thr Arg Glu Leu Asn Arg Leu Glu Met Glu Leu Leu 

145 150 155- 

ttt acc ctt gac ttc aag ctt cag gta gat cct cag acg ttt cac aca 527 

Phe Thr Leu Asp Phe Lys Leu Gin Val Asp Pro Gin Thr Phe His Thr 

160 165 170 175 

cac tgt tgt cag tta gaa aag cag aac aga gac ggc ttc cag ate gag 575 

His Cys Cys Gin Leu Glu Lys Gin Asn Arg Asp Gly Phe Gin lie Glu 

180 185 190 

tgg ccc ata aaa gaa gca tgc cga gee aac aaa gag act tgg cag aag 623 

Trp Pro lie Lys Glu Ala Cys Arg Ala Asn Lys Glu Thr Trp Gin Lys 

195 200 205 

agg aca ccc gac tea ttc tgc tct caa acc aca gca cgc tga 665 

Arg Thr Pro Asp Ser Phe Cys Ser Gin Thr Thr Ala Arg 
210 215 ' 220 

teggcaaggg taagatagga ttattttgtg ttttagtagt gatgattctt ttgeatgatt 725 

gattgtttgt gacaattgtg tgtagtagaa aatctgaaaa tttctaccaa ctcattcttt 785 

aagaagttgc taaaaaaaaa aaaaaaaaa 814 



<210> 4 
<211> 220 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 4 

Asp Ser Leu Ala Thr Asp Pro Ala Phe lie Asp Ser Asp Val Tyr Leu 

1 5 10 15 

Arg Leu Gly Leu lie lie Glu Gly Lys Arg Leu Lys Lys Pro Pro Thr 

20 25 30 

Val Leu Ser Arg Leu Ser Ser Ser Leu Glu Arg Ser Leu Leu Leu Asn 
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35 

His Asp Asp Lys 
50 

Asp Gly Arg Ser 
65 

lie Phe Lys Tyr 

lie Tyr lie Asp 
100 

Leu Asn Val His 
115 

Val Phe Asp Asp 
130 

Gly Val Thr Thr 
145 

Thr Leu Asp Phe 

Cys Cys Gin Leu 
180 

Pro lie Lys Glu 
195 

Thr Pro Asp Ser 
210 



40 

lie Leu Leu Gly 
55 

Pro Pro Glu lie 
70 

Ser Cys Cys Ser 
85 

His Phe Leu His 

Arg Leu lie lie 
120 

Arg Tyr Phe Asn 
135 

Arg Glu Leu Asn 
150 

Lys Leu Gin Val 
165 

Glu Lys Gin Asn 

Ala Cys Arg Ala 
200 

Phe Cys Ser Gin 
215 



Ser Pro Asp Ser 
60 

Ser lie Ala His 
75 

Pro Ser Cys Phe 
90 

Lys Thr Arg Ala 
105 

Thr Thr Val Met 

Asn Ala Tyr Tyr 
140 

Arg Leu Glu Met 
155 

Asp Pro Gin Thr 
170 

Arg Asp Gly Phe 
185 

Asn Lys Glu Thr 

Thr Thr Ala Arg 
220 



45 

Val Thr Val Phe 

Tyr Leu Asp Arg 
80 

Val lie Ala His 
95 

Leu Leu Lys Pro 
110 

Leu Ala Ala Lys 
125 

Ala Arg Val Gly 

Glu Leu Leu Phe 
160 

Phe His Thr His 

- 175 

Gin lie Glu Trp 
190 

Trp Gin Lys Arg 
205 



<210> 5 
<211> 1268 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1) . . (1266) 



<400> 5 

aat teg gca cga ggc ctt etc cag ctt cat cct tgc aac aag gtg gta 48 

Asn Ser Ala Arg Gly Leu Leu Gin Leu His Pro Cys Asn Lys Val Val 

15 10 15 

etc tgg ggt ctt tct cat cag ata ttt gtc ggc tgc tgc age tct gtg 96 

Leu Trp Gly Leu Ser His Gin lie Phe Val Gly Cys Cys Ser Ser Val 

20 25 30 

atg gaa gat gat get ace age aaa tta get gee ccc aag ccc gag cct 144 

Met Glu Asp Asp Ala Thr Ser Lys Leu Ala Ala Pro Lys Pro Glu Pro 
35 40 45 
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get gat cag aat etc gaa get ggc aaa get get gtc ttc caa agg gga 192 

Ala Asp Gin Asn Leu Glu Ala Gly Lys Ala Ala Val Phe Gin Arg Gly 

50 55 60 

tac aat ttg gtt cag ggg aag tea gaa cat gga tta cca ttg gtt gat 240 

Tyr Asn Leu Val Gin Gly Lys Ser Glu His Gly Leu Pro Leu Val Asp 

65 70 75 80 

aat tgc aaa gat ttg tec tta gca get ggt aac aat ttc gat gga acg 288 

Asn Cys Lys Asp Leu Ser Leu Ala Ala Gly Asn Asn Phe Asp Gly Thr 

85 90 95 

get cct ttg gag tat cat cag cag tat gat ctg caa caa gag ttt gaa 336 

Ala Pro Leu Glu Tyr His Gin Gin Tyr Asp Leu Gin Gin Glu Phe Glu 

100 105 110 

cca aac ttc aat ggt ggt ttc aac aat tgt ccc agt tat ggt gta gta 384 

Pro Asn Phe Asn Gly Gly Phe Asn Asn Cys Pro Ser Tyr Gly Val Val 

115 120 125 

gag ggt cct ata cat ate tct aat ttt ate ccg act att tgt cct cac 432 

Glu Gly Pro lie His lie Ser Asn Phe lie Pro Thr lie Cys Pro His 

130 135 140 

cct ctg cat tct tgg gtc caa aaa tgt get ctt tgg gat tgc cct age 480 

Pro Leu His Ser Trp Val Gin Lys Cys Ala Leu Trp Asp Cys Pro Ser 

145 150 155 160 

cag etc agg gat ttg att ggg tec agg att act gca gca get tec acg 528 

Gin Leu Arg Asp Leu lie Gly Ser Arg lie Thr Ala Ala Ala Ser Thr 

165 170 175 

ctg cac tgg ctt tea aat gaa agg gee acc agg tat gaa tec ggt gtg 576 

Leu His Trp Leu Ser Asn Glu Arg Ala Thr Arg Tyr Glu Ser Gly Val 

180 185 190 

cgt cct gga agt ate ggc eta aaa gac ggt ctg ctt ttt get get ctt 624 

Arg Pro Gly Ser lie Gly Leu Lys Asp Gly Leu Leu Phe Ala Ala Leu 

195 200 205 

agt gca aag get gga ggg aaa gat gtt ggt att ccc gaa tgt gaa gga 672 

Ser Ala Lys Ala Gly Gly Lys Asp Val Gly lie Pro Glu Cys Glu Gly 

210 215 220 

get gca act get aaa tct cca tgg aat get cca gag etc ttt gat etc 720 

Ala Ala Thr Ala Lys Ser Pro Trp Asn Ala Pro Glu Leu Phe Asp Leu 

225 230 235 240 



10 



acg gtt ctg gag agt gag aca eta agg gag tgg eta ttc ttt gac aag 768 

Thr Val Leu Glu Ser Glu Thr Leu Arg Glu Trp Leu Phe Phe Asp Lys 

245 250 255 

cca agg agg gec ttt gag age ggg aac aga aag caa aga tct tta cca 816 

Pro Arg Arg Ala Phe Glu Ser Gly Asn Arg Lys Gin Arg Ser Leu Pro 
260 265 270 

gac tac aat ggt cgt ggt tgg cac gag tea cgt aaa cag ate atg gtc 864 

Asp Tyr Asn Gly Arg Gly Trp His Glu Ser Arg Lys Gin lie Met Val 
275 280 285 

gag ttt gga ggg ctg aag aga tct tac tac atg gat cca cag cct ctg 912 

Glu Phe Gly Gly Leu Lys Arg Ser Tyr Tyr Met Asp Pro Gin Pro Leu 
290 295 300 

cac cat ttc gaa tgg cat ctt tac gaa tat gag ate aac aag tgt gat 960 

His His Phe Glu Trp His Leu Tyr Glu Tyr Glu lie Asn Lys Cys Asp 
305 310 315 320 

get tgt gee ttg tac agg etc gag etc aag ctt gtt gac ggg aag aag 1008 

Ala Cys Ala Leu Tyr Arg Leu Glu Leu Lys Leu Val Asp Gly Lys Lys 

325 330 335 

act tea aaa ggc aaa gtc tea aac gac tea gtg get gat ctg cag aag 1056 

Thr Ser Lys Gly Lys Val Ser Asn Asp Ser Val Ala Asp Leu Gin Lys 
340 345 350 

cag atg gga aga etc aca get gag ttc cct cca gaa aac aat ace act 1104 

Gin Met Gly Arg Leu Thr Ala Glu Phe Pro Pro Glu Asn Asn Thr Thr 
355 360 365 

aac ace ace aac aac aac aaa cgc tgc ate aaa gga aga cca aaa gtg 1152 

Asn Thr Thr Asn Asn Asn Lys Arg Cys lie Lys Gly Arg Pro Lys Val 
370 375 380 

age aca aaa gtc gec acc ggg aat gtt cag aac aca gta gag cag gca 1200 

Ser Thr Lys Val Ala Thr Gly Asn Val Gin Asn Thr Val Glu Gin Ala 
385 390 395 400 

aat gac tat gga gta ggt gaa gag ttt aac tat ctg gtc gga aat eta 1248 

Asn Asp Tyr Gly Val Gly Glu Glu Phe Asn Tyr Leu Val Gly Asn Leu 

405 410 415 

age gac tat tat ate ccc tg 1268 
Ser Asp Tyr Tyr lie Pro 
420 
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<210> 6 
<211> 422 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 6 

Asn Ser Ala Arg Gly Leu Leu Gin Leu His Pro Cys Asn Lys Val Val 
1 5 10 15 

Leu Trp Gly Leu Ser His Gin lie Phe Val Gly Cys Cys Ser Ser Val 
20 ' 25 30 

Met Glu Asp Asp Ala Thr Ser Lys Leu Ala Ala Pro Lys Pro Glu Pro 
35 40 45 

Ala Asp Gin Asn Leu Glu Ala Gly Lys Ala Ala Val Phe Gin Arg Gly 
50 55 60 

Tyr Asn Leu Val Gin Gly Lys Ser Glu His Gly Leu Pro Leu Val Asp 
65 70 75 80 

Asn Cys Lys Asp Leu Ser Leu Ala Ala Gly Asn Asn Phe Asp Gly Thr 
85 90 95 

Ala Pro Leu Glu Tyr His Gin Gin Tyr Asp Leu Gin Gin Glu Phe Glu 
100 105 110 

Pro Asn Phe Asn Gly Gly Phe Asn Asn Cys Pro Ser Tyr Gly Val Val 
115 120 > 125 

Glu Gly Pro lie His lie Ser Asn Phe lie Pro Thr lie Cys Pro His 
130 135 140 

Pro Leu His Ser Trp Val Gin Lys Cys Ala Leu Trp Asp Cys Pro Ser 
145 150 155 160 

Gin Leu Arg Asp Leu lie Gly Ser Arg lie Thr Ala Ala Ala Ser Thr 
165 170 175 

Leu His Trp Leu Ser Asn Glu Arg Ala Thr Arg Tyr Glu Ser Gly Val 
180 185 190 

Arg Pro Gly Ser lie Gly Leu Lys Asp Gly Leu Leu Phe Ala Ala Leu 
195 200 205 

Ser Ala Lys Ala Gly Gly Lys Asp Val Gly lie Pro Glu Cys Glu Gly 
210 215 220 
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Ala Ala Thr Ala Lys Ser Pro Trp Asn Ala Pro Glu Leu Phe Asp Leu 
225 230 235 240 



Thr Val Leu Glu Ser Glu Thr Leu Arg Glu Trp Leu Phe Phe Asp Lys 
245 250 255 

Pro Arg Arg Ala Phe Glu Ser Gly Asn Arg Lys Gin Arg Ser Leu Pro 
260 265 270 

Asp Tyr Asn Gly Arg Gly Trp His Glu Ser Arg Lys Gin lie Met Val 
275 280 285 

Glu Phe Gly Gly Leu Lys Arg Ser Tyr Tyr Met Asp Pro Gin Pro Leu 
290 295 300 

His His Phe Glu Trp His Leu Tyr Glu Tyr Glu lie Asn Lys Cys Asp 
305 310 315 320 

Ala Cys Ala Leu Tyr Arg Leu Glu Leu Lys Leu Val Asp Gly Lys Lys 
325 330 335 

Thr Ser Lys Gly Lys Val Ser Asn Asp Ser Val Ala Asp Leu Gin Lys 
340 345 350 

Gin Met Gly Arg Leu Thr Ala Glu Phe Pro Pro Glu Asn Asn Thr Thr 
355 360 365 

Asn Thr Thr Asn Asn Asn Lys Arg Cys lie Lys Gly Arg Pro Lys Val 
370 375 . 380 

Ser Thr Lys Val Ala Thr Gly Asn Val Gin Asn Thr Val Glu Gin Ala 
385 390 395 400 

Asn Asp Tyr Gly Val Gly Glu Glu Phe Asn Tyr Leu Val Gly Asn Leu 
405 410 415 

Ser Asp Tyr Tyr lie Pro 
420 



<210> 7 
<211> 653 
<212> DNA 

<213> Arabidopsis thaliana 
<220> 
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<221> CDS 

<222> (1) . . (651) 



<400> 7 

gaa ttc ggc acg age tec ttc etc ggc tgt aac aag ata gag aag aag 48 

Glu Phe Gly Thr Ser Ser Phe Leu Gly Cys Asn Lys lie Glu Lys Lys 
15 10 15 

atg aat atg gaa gtg gat aca gta aca agg aag cct cgt ate tta eta 96 

Met Asn Met Glu Val Asp Thr Val Thr Arg Lys Pro Arg lie Leu Leu 
20 25 30 

get gca agt gga agt gtg get tea att aag ttc agt aat etc tgc cat 144 

Ala Ala Ser Gly Ser Val Ala Ser lie Lys Phe Ser Asn Leu Cys His 

35 40 45 

tgt ttc tea gaa tgg get gaa gtc aaa gec gtc get tea aaa tea tct 192 

Cys Phe Ser Glu Trp Ala Glu Val Lys Ala Val Ala Ser Lys Ser Ser 
50 55 60 

etc aat ttc gtt gat aaa cct tct eta cct cag aat gtg act etc tat 240 

Leu Asn Phe Val Asp Lys Pro Ser Leu Pro Gin Asn Val Thr Leu Tyr 
65 70 75 80 

aca gat gaa gat gaa tgg tct age tgg aac aag att ggt gat ccc gtt 288 

Thr Asp Glu Asp Glu Trp Ser Ser Trp Asn Lys lie Gly Asp Pro Val 
85 90 95 

ctt cat ate gag etc aga cgc tgg get gat gtt atg ate att get cct 336 

Leu His lie Glu Leu Arg Arg Trp Ala Asp Val Met lie lie Ala Pro 
100 105 110 

ttg tct get aac aca tta gee aag att get ggt ggg tta tgt gat aat 384 

Leu Ser Ala Asn Thr Leu Ala Lys lie Ala Gly Gly Leu Cys Asp Asn 

115 120 125 

eta ttg aca tgt ata gta aga gca tgg gat tat age aaa ccg ttg ttt 432 

Leu Leu Thr Cys lie Val Arg Ala Trp Asp Tyr Ser Lys Pro Leu Phe 
130 135 140 

gtt gca ccg gcg atg aac act ttg atg tgg aac aat cct ttc aca gaa 480 

Val Ala Pro Ala Met Asn Thr Leu Met Trp Asn Asn Pro Phe Thr Glu 
145 150 155 160 

egg cac ctt gtc ttg ctt gat gaa ctt gga ate ace eta att cct ccc 528 

Arg His Leu Val Leu Leu Asp Glu Leu Gly lie Thr Leu lie Pro Pro 
165 170 175 
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ate aag aag aaa ctg gec 
lie Lys Lys Lys Leu Ala 
180 

gag cct tct ctg att tat 
Glu Pro Ser Leu lie Tyr 
195 

get cgt aaa caa aga gat 
Ala Arg Lys Gin Arg Asp 
210 



tgt gga gac tac ggt aat 
Cys Gly Asp Tyr Gly Asn 
185 

tec act gtt aga ctg ttc 
Ser Thr Val Arg Leu Phe 
200 

gga acc agt tg 
Gly Thr Ser 
215 



ggc gca atg get 576 
Gly Ala Met Ala 
190 

tgg gag tea caa 624 
Trp Glu Ser Gin 

205 

653 



<210> 8 
<211> 217 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 8 

Glu Phe Gly Thr Ser Ser Phe Leu Gly Cys Asn Lys lie Glu Lys Lys 
15 10 15 

Met Asn Met Glu Val Asp Thr Val Thr Arg Lys Pro Arg lie Leu Leu 
20 25 30 

Ala Ala Ser Gly Ser Val Ala Ser lie Lys Phe Ser Asn Leu Cys His 
35 40 45 

Cys Phe Ser Glu Trp Ala Glu Val Lys Ala Val Ala Ser Lys Ser Ser 
50 55 60 

Leu Asn Phe Val Asp Lys Pro Ser Leu Pro Gin Asn Val Thr Leu Tyr 
65 70 75 80 

Thr Asp Glu Asp Glu Trp Ser Ser Trp Asn Lys lie Gly Asp Pro Val 
85 90 95 

Leu His lie Glu Leu Arg Arg Trp Ala Asp Val Met lie lie Ala Pro 
100 105 110 

Leu Ser Ala Asn Thr Leu Ala Lys lie Ala Gly Gly Leu Cys Asp Asn 
115 120 125 

Leu Leu Thr Cys lie Val Arg Ala Trp Asp Tyr Ser Lys Pro Leu Phe 
130 135 140 

Val Ala Pro Ala Met Asn Thr Leu Met Trp Asn Asn Pro Phe Thr Glu 
145 150 155 160 
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Arg His Leu Val Leu Leu Asp Glu Leu Gly lie Thr Leu lie Pro Pro 
165 170 175 

lie Lys Lys Lys Leu Ala Cys Gly Asp Tyr Gly Asn Gly Ala Met Ala 
180 185 190 

Glu Pro Ser Leu lie Tyr Ser Thr Val Arg Leu Phe Trp Glu Ser Gin 
195 200 205 

Ala Arg Lys Gin Arg Asp Gly Thr Ser 
210 215 



<210> 9 
<211> 1856 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (63) . . (1556) 

<400> 9 

gaattcctcg agctacgtca gggccctgac gtagccgtca atcgaaatcc caaagatcag 60 

eg atg gtg act eta aac get tct tct cct etc acg ace aag teg ttc 107 
Met Val Thr Leu Asn Ala Ser Ser Pro Leu Thr Thr Lys Ser Phe 
1 ,5 10 15 

etc ccc tac cgt cac get cct cgc cgt cca ate tct ttc tec cct gtc 155 
Leu Pro Tyr Arg His Ala Pro Arg Arg Pro lie Ser Phe Ser Pro Val 
20 25 30 

ttc gec gtt cat teg act gac ccc aag aaa tct ace caa tea gec tec 203 
Phe Ala Val His Ser Thr Asp Pro Lys Lys Ser Thr Gin Ser Ala Ser 
35 40 45 

get teg gtt aaa tgg agt eta gag agt tgg aag teg aag aaa get ttg 251 
Ala Ser Val Lys Trp Ser Leu Glu Ser Trp Lys Ser Lys Lys Ala Leu 
50 55 60 

caa ttg ccg gat tat cct acg ctt tct tct ttt cct cct ata gtt ttc 299 
Gin Leu Pro Asp Tyr Pro Thr Leu Ser Ser Phe Pro Pro lie Val Phe 
65 70 75 

get ggt gag get agg aaa eta gag gat aag ctt ggt caa gcg get atg 347 
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Ala Gly Glu Ala Arg Lys Leu Glu Asp Lys Leu Gly Gin Ala Ala Met 
80 85 90 95 



ggt caa gcc ttt atg ctt caa ggt ggt gat tgt get gag agt ttc aag 395 
Gly Gin Ala Phe Met Leu Gin Gly Gly Asp Cys Ala Glu Ser Phe Lys 
100 105 110 

gaa ttt aac get aat aac att aga gac acc ttt agg gtt ctt ctt cag 443 
Glu Phe Asn Ala Asn Asn lie Arg Asp Thr Phe Arg Val Leu Leu Gin 
115 120 125 

atg ggt gtt gtt etc atg ttc ggt ggc cag tta cca gtt ate aag gtg 491 
Met Gly Val Val Leu Met Phe Gly Gly Gin Leu Pro Val lie Lys Val 
130 135 140 

gga aga atg get ggt cag ttt gcg aag ccg aga tta gac cca ttt gag 539 
Gly Arg Met Ala Gly Gin Phe Ala Lys Pro Arg Leu Asp Pro Phe Glu 
145 150 155 

gag aaa gat ggt gtg aag ctg ccg agt tac aga gga gat aac ata aat 587 
Glu Lys Asp Gly Val Lys Leu Pro Ser Tyr Arg Gly Asp Asn lie Asn 
160 165 170 175 

ggt gat get ttt gat gag aaa teg agg att cct gat cct cat agg atg 635 
Gly Asp Ala Phe Asp Glu «Lys Ser Arg lie Pro Asp Pro His Arg Met 
180 185 190 

gtt aga gcg tac aca cag tct gtg get acg ttg aat etc ttg aga gca 683 
Val Arg Ala Tyr Thr Gin Ser Val Ala Thr Leu Asn Leu Leu Arg Ala 
195 200 205 

ttt get act gga ggt tat gca get atg cag aga gtt age cag tgg aac 731 
Phe Ala Thr Gly Gly Tyr Ala Ala Met Gin Arg Val Ser Gin Trp Asn 
210 215 220 

ctt gat ttc acg caa cat agt gaa cag ggt gac agg tac cgt gaa ttg 779 
Leu Asp Phe Thr Gin His Ser Glu Gin Gly Asp Arg Tyr Arg Glu Leu 
225 230 235 

get aat aga gtt gat gag get ttg gga ttc atg ggt gca get gga ctt 827 
Ala Asn Arg Val Asp Glu Ala Leu Gly Phe Met Gly Ala Ala Gly Leu 
240 245 250 255 

act agt get cac ccg ate atg act act act gag ttt tgg aca tec cat 875 
Thr Ser Ala His Pro lie Met Thr Thr Thr Glu Phe Trp Thr Ser His 
260 265 270 

gag tgt ttg tta ttg cct tat gag caa gca etc aca aga gag gat tea 923 
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Glu Cys Leu Leu Leu Pro Tyr Glu Gin Ala Leu Thr Arg Glu Asp Ser 

275 280 285 

aca tct gga ctt tac tat gat tgc tct gcg cac atg ctt tgg gtt gga 971 

Thr Ser Gly Leu Tyr Tyr Asp Cys Ser Ala His Met Leu Trp Val Gly 

290 295 300 

gaa cga act cgc caa ctt gat ggt get cat gtt gag ttt ctg agg gga 1019 

Glu Arg Thr Arg Gin Leu Asp Gly Ala His Val Glu Phe Leu Arg Gly 

305 310 315 

ate get aac ccc etc gga ate aag gtg agt gat aaa atg gtc cct agt 1067 

lie Ala Asn Pro Leu Gly lie Lys Val Ser Asp Lys Met Val Pro Ser 

320 325 330 335 

gaa ctg gtt aag ctg ata gag ata eta aac cct cag aac aag cct gga 1115 

Glu Leu Val Lys Leu lie Glu lie Leu Asn Pro Gin Asn Lys Pro Gly 

340 345 350 

agg att acg gtt ata gtg aga atg gga get gag aat atg egg gtc aag 1163 

Arg lie Thr Val lie Val Arg Met Gly Ala Glu Asn Met Arg Val Lys 

355 360 365 

ctt cct aat ttg ate aga gca gtc cgt gga gee ggt cag att gtg act 1211 

Leu Pro Asn Leu lie Arg Ala Val Arg Gly Ala Gly Gin lie Val Thr 

370 375 380 

tgg gtt agt gat cca atg cac gga aac aca ate atg get cct ggt ggg 1259 

Trp Val Ser Asp Pro Met His Gly Asn Thr lie Met Ala Pro Gly. Gly 

385 390 395 

eta aaa act cgt tct ttc gat gca ate agg gcg gaa ttg aga gcg ttc 1307 

Leu Lys Thr Arg Ser Phe Asp Ala lie Arg Ala Glu Leu Arg Ala Phe 

400 405 410 415 

ttc gac gtc cat gat caa gaa ggg agt ttc cct ggc ggg gtt cat tta 1355 

Phe Asp Val His Asp Gin Glu Gly Ser Phe Pro Gly Gly Val His Leu 

420 425 430 

gaa atg act ggt caa aac gtg act gaa tgt gtc gga ggg tea cgc ace 1403 

Glu Met Thr Gly Gin Asn Val Thr Glu Cys Val Gly Gly Ser Arg Thr 

435 440 445 

ate act tac aac gat eta age tea cgc tac cac act cac tgt gac cca 1451 

lie Thr Tyr Asn Asp Leu Ser Ser Arg Tyr His Thr His Cys Asp Pro 

450 455 460 



aga etc aac gca tct cag tct ctg gag ctt gca ttc ate att gca gag 



1499 
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Arg Leu Asn Ala Ser Gin Ser Leu Glu Leu Ala Phe lie lie Ala Glu 
465 470 475 

cgt ctg cga aag aga agg ctt ggt tec ggg aat ctt ccg tea tct att 1547 
Arg Leu Arg Lys Arg Arg Leu Gly Ser Gly Asn Leu Pro Ser Ser lie 
480 485 490 495 

gga gtc tag agaacaagaa aatacttatc cgagctagga tgtgtgtgta 1596 
Gly Val 

tagaggctga tctctactta ttaagttgcc aagttaaatg agcttgtgta ctgttaaaag 1656 

taagatattg ttgtttttgt gtgttgggtt atgattttgt ctgaaataag tggctgactt 1716 

tataacccgt aaatctctac gtcacgcttg caacaaaaat tcgatatttg attcaatcac 1776 

agaaaagtcc tcccattaag gtgtaaaccc tgaegtaget cgaggaattc gatcagaagg 1836 

atgttgattc ggttctacag 1856 



<210> 10 
<211> 497 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 10 

Met Val Thr Leu Asn Ala Ser Ser Pro Leu Thr Thr Lys Ser Phe Leu 

15 10 15 

Pro Tyr Arg His Ala Pro Arg Arg Pro lie Ser Phe Ser Pro Val Phe 

20 25 30 

Ala Val His Ser Thr Asp Pro Lys Lys Ser Thr Gin Ser Ala Ser Ala 

35 40 45 

Ser Val Lys Trp Ser Leu Glu Ser Trp Lys Ser Lys Lys Ala Leu Gin 

50 55 60 

Leu Pro Asp Tyr Pro Thr Leu Ser Ser Phe Pro Pro lie Val Phe Ala 
65 70 75 80 

Gly Glu Ala Arg Lys Leu Glu Asp Lys Leu Gly Gin Ala Ala Met Gly 

85 90 95 

Gin Ala Phe Met Leu Gin Gly Gly Asp Cys Ala Glu Ser Phe Lys Glu 

100 105 110 

Phe Asn Ala Asn Asn lie Arg Asp Thr Phe Arg Val Leu Leu Gin Met 

115 120 125 

Gly Val Val Leu Met Phe Gly Gly Gin Leu Pro Val lie Lys Val Gly 

130 135 140 

Arg Met Ala Gly Gin Phe Ala Lys Pro Arg Leu Asp Pro Phe Glu Glu 
145 150 155 160 

Lys Asp Gly Val Lys Leu Pro Ser Tyr Arg Gly Asp Asn lie Asn Gly 



19 



1 



165 170 175 

Asp Ala Phe Asp Glu Lys Ser Arg lie Pro Asp Pro His Arg Met Val 

180 185 190 

Arg Ala Tyr Thr Gin Ser Val Ala Thr Leu Asn Leu Leu Arg Ala Phe 

195 200 205 

Ala Thr Gly Gly Tyr Ala Ala Met Gin Arg Val Ser Gin Trp Asn Leu 

210 215 220 

Asp Phe Thr Gin His Ser Glu Gin Gly Asp Arg Tyr Arg Glu Leu Ala 
225 230 235 240 

Asn Arg Val Asp Glu Ala Leu Gly Phe Met Gly Ala Ala Gly Leu Thr 

245 250 255 

Ser Ala His Pro lie Met Thr Thr Thr Glu Phe Trp Thr Ser His Glu 

260 265 270 

Cys Leu Leu Leu Pro Tyr Glu Gin Ala Leu Thr Arg Glu Asp Ser Thr 

275 280 285 

Ser Gly Leu Tyr Tyr Asp Cys Ser Ala His Met Leu Trp Val Gly Glu 

290 295 300 

Arg Thr Arg Gin Leu Asp Gly Ala His Val Glu Phe Leu Arg Gly lie 
305 310 315 320 

Ala Asn Pro Leu Gly lie Lys Val Ser Asp Lys Met Val Pro Ser Glu 

325 330 335 

Leu Val Lys Leu lie Glu lie Leu Asn Pro Gin Asn Lys Pro Gly Arg 

340 345 350 

lie Thr Val lie Val Arg Met Gly Ala Glu Asn Met Arg Val Lys Leu 

355 360 365 

Pro Asn Leu lie Arg Ala Val Arg Gly Ala Gly Gin lie Val Thr Trp 

370 375 380. 

Val Ser Asp Pro Met His Gly Asn Thr lie Met Ala Pro Gly Gly Leu 
385 390 395 400 

Lys Thr Arg Ser Phe Asp Ala lie Arg Ala Glu Leu Arg Ala. Phe Phe 

405 410 415 

Asp Val His Asp Gin Glu Gly Ser Phe Pro Gly Gly Val His Leu Glu 

420 425 430 

Met Thr Gly Gin Asn Val Thr Glu Cys Val Gly Gly Ser Arg Thr lie 

435 440 445 

Thr Tyr Asn Asp Leu Ser Ser Arg Tyr His Thr His Cys Asp Pro Arg 

450 455 460 

Leu Asn Ala Ser Gin Ser Leu Glu Leu Ala Phe lie lie Ala Glu Arg 
465 470 475 480 

Leu Arg Lys Arg Arg Leu Gly Ser Gly Asn Leu Pro Ser Ser lie Gly 
485 490 495 

Val 



<210> 11 
<211> 1081 
<212> DNA 
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<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1) . . (954) 



<400> 11 

gaa ttc ggc acg agg gat ccc aag aac eta aat cgt cac caa gta cca 48 
Glu Phe Gly Thr Arg Asp Pro Lys Asn Leu Asn Arg His Gin Val Pro 
15 10 15 

aat ttc ttg aac cca cca cca cca ccg cga aat cag ggt ttg gta gat 96 
Asn Phe Leu Asn Pro Pro Pro Pro Pro Arg Asn Gin Gly Leu Val Asp 
20 25 30 



gat gat get get tct get gtt gtt tec gac gag aat cgc aaa cca aca 144 
Asp Asp Ala Ala Ser Ala Val Val Ser Asp Glu Asn Arg Lys Pro Thr 
35 40 45 



act gag att aaa gat ttc cag ate gtg gtc tct get tec gac aaa gaa 192 

Thr Glu lie Lys Asp Phe Gin lie Val Val Ser Ala Ser Asp Lys Glu 

50 55 60 

cca aac aag aag agt cag aat cag aac cag ctt ggt cct aag aga age 240 

Pro Asn Lys Lys Ser Gin Asn Gin Asn Gin Leu Gly Pro Lys Arg Ser 

65 70 75 80 

tct aac aaa gac aga cac act aaa gtc gaa ggt aga ggt cga cga att 288 

Ser Asn Lys Asp Arg His Thr Lys Val Glu Gly Arg Gly Arg Arg lie 

85 90 95 



egg atg cct get ctt tgt get get agg att ttt caa ttg act aga gaa 336 
Arg Met Pro Ala Leu Cys Ala Ala Arg lie Phe Gin Leu Thr Arg Glu 
100 105 110 



ttg ggt cat aaa tct gat ggt gaa act ate cag tgg ctg ctt caa caa 384 
Leu Gly His Lys Ser Asp Gly Glu Thr lie Gin Trp Leu Leu Gin Gin 
115 120 125 



get gag cca teg att att gca get act ggt tea gga act ata ccg gee 
Ala Glu Pro Ser lie lie Ala Ala Thr Gly Ser Gly Thr lie Pro Ala 
130 135 140 



432 



tct get tta get tct tea get gca ace tct aac cat cat caa ggt ggg 480 

Ser Ala Leu Ala Ser Ser Ala Ala Thr Ser Asn His His Gin Gly Gly 

145 150 155 160 

tct ctt act get ggt tta atg ate agt cat gac tta gat ggt ggg tct 528 
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Ser Leu Thr Ala Gly Leu Met lie Ser His Asp Leu Asp Gly Gly Ser 
165 170 175 

agt agt agt ggt aga cca tta aat tgg ggg att ggt ggc ggt gaa gga 576 

Ser Ser Ser Gly Arg Pro Leu Asn Trp Gly lie Gly Gly Gly Glu Gly 
180 185 190 

gtt tct agg tea agt tta cca act ggg tta tgg cca aat gta get ggg 624 

Val Ser Arg Ser Ser Leu Pro Thr Gly Leu Trp Pro Asn Val Ala Gly 

195 200 205 

ttt ggt tct ggt gtg cca acc act ggt tta atg agt gaa gga get ggt 672 

Phe Gly Ser Gly Val Pro Thr Thr Gly Leu Met Ser Glu Gly Ala Gly 
210 215 220 

tat aga att ggg ttt cct ggt ttt gat ttt cct ggt gtt ggt cat atg 720 

Tyr Arg lie Gly Phe Pro Gly Phe Asp Phe Pro Gly Val Gly His Met 
225 230 235 240 

agt ttt gca tct att ttg ggt ggg aat cat aat cag atg cct gga ctt 768 

Ser Phe Ala Ser lie Leu Gly Gly Asn His Asn Gin Met Pro Gly Leu 
245 250 255 

gag tta ggc ttg tct caa gaa ggg aat gtt ggt gtt ttg aat cct cag 816 

Glu Leu Gly Leu Ser Gin Glu Gly Asn Val Gly Val Leu Asn Pro Gin 
260 265 270 

tct ttt act cag att tat caa cag atg ggt cag get cag get caa get 864 

Ser Phe Thr Gin lie Tyr Gin Gin Met Gly Gin Ala Gin Ala Gin Ala 

275 280 285 

caa ggt agg gtt ctt cac cat atg cat cat aac cat gaa gaa cat cag 912 

Gin Gly Arg Val Leu His His Met His His Asn His Glu Glu His Gin 
290 295 300 

caa gag agt ggt gag aaa gat gat tct caa ggc tea ggt cgt 954 

Gin Glu Ser Gly Glu Lys Asp Asp Ser Gin Gly Ser Gly Arg 
305 310 315 

taaaaggatt gggttttttt tgtatcttct ggatttgaaa aagcttttgg cttttgtttt 1014 
gtgataatat tgttgtaatt tgtaccacca tggagaagaa aaagaaaagg ttatataaaa 1074 
aaaaaaa 1081 



<210> 12 
<211> 318 
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<212> PRT 

<213> Arabidopsis thaliana 



<400> 12 

Glu Phe Gly Thr Arg Asp Pro Lys Asn Leu Asn Arg His Gin Val Pro 
15 10 15 

Asn Phe Leu Asn Pro Pro Pro Pro Pro Arg Asn Gin Gly Leu Val Asp 
20 25 30 

Asp Asp Ala Ala Ser Ala Val Val Ser Asp Glu Asn Arg Lys Pro Thr 
35 40 45 

Thr Glu lie Lys Asp Phe Gin lie Val Val Ser Ala Ser Asp Lys Glu 
50 55 60 

Pro Asn Lys Lys Ser Gin Asn Gin Asn Gin Leu Gly Pro Lys Arg Ser 
65 70 75 80 

Ser Asn Lys Asp Arg His Thr Lys Val Glu Gly Arg Gly Arg Arg lie 
85 90 95 

Arg Met Pro Ala Leu Cys Ala Ala Arg lie Phe Gin Leu Thr Arg Glu 
100 105 110 

Leu Gly His Lys Ser Asp Gly Glu Thr lie Gin Trp Leu Leu Gin Gin 
115 120 125 

Ala Glu Pro Ser lie lie Ala Ala Thr Gly Ser Gly Thr lie Pro Ala 
130 135 140 

Ser Ala Leu Ala Ser Ser Ala Ala Thr Ser Asn His His Gin Gly Gly 
145 150 155 160 

Ser Leu Thr Ala Gly Leu Met lie Ser His Asp Leu Asp Gly Gly Ser 
165 170 175 

Ser Ser Ser Gly Arg Pro Leu Asn Trp Gly lie Gly Gly Gly Glu Gly 
180 185 190 

Val Ser Arg Ser Ser Leu Pro Thr Gly Leu Trp Pro Asn Val Ala Gly 
195 - 200 205 

Phe Gly Ser Gly Val Pro Thr Thr Gly Leu Met Ser Glu Gly Ala Gly 
210 215 220 

Tyr Arg lie Gly Phe Pro Gly Phe Asp Phe Pro Gly Val Gly His Met 
225 230 235 240 
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Ser Phe Ala Ser lie Leu Gly Gly Asn His Asn Gin Met Pro Gly Leu 
245 250 255 



Glu Leu Gly Leu Ser Gin Glu Gly 

260 - 

Ser Phe Thr Gin lie Tyr Gin Gin 
275 280 

Gin Gly Arg Val Leu His His Met 
290 295 

Gin Glu Ser Gly Glu Lys Asp Asp 
305 310 



Asn Val Gly Val Leu Asn Pro Gin 
265 270 

Met Gly Gin Ala Gin Ala Gin Ala 
285 

His His Asn His Glu Glu His Gin 
300 

Ser Gin Gly Ser Gly Arg 
315 



<210> 13 
<211> 777 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1) . . (774) 

<400> 13 

aat teg gca cga ggc aac aaa aag agg aga ctt cct gta gat gag cag 48 

Asn Ser Ala Arg Gly Asn Lys Lys Arg Arg Leu Pro Val Asp Glu Gin 
15 10 15 

gag aat cgt ggt gac aat gtg get aat ggt ctt aac cgc cag att gtt 96 
Glu Asn Arg Gly Asp Asn Val Ala Asn Gly Leu Asn Arg Gin lie Val 
20 25 30 

aga tat cag ccg teg ata aac gaa gca gca caa aat atg ctt cga cag 144 
Arg Tyr Gin Pro Ser lie Asn Glu Ala Ala Gin Asn Met Leu Arg Gin 
35 40 45 

ttc tta aat act agt acc tea cct egg tat gaa tea gtt tea aac aat 192 
Phe Leu Asn Thr Ser Thr Ser Pro Arg Tyr Glu Ser Val Ser Asn Asn 
50 55 60 

cct gac agt ttc eta ttg ggt gat gtt ccc agt tct acc tct gta gac 240 
Pro Asp Ser Phe Leu Leu Gly Asp Val Pro Ser Ser Thr Ser Val Asp 
65 70 75 80 
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aat ggg aac cct tea agt aga gtt tct gga gta aca ttg gec gag ttt 288 
Asn Gly Asn Pro Ser Ser Arg Val Ser Gly Val Thr Leu Ala Glu Phe 
85 90 95 

tea ccc aac aca gtt cag tea gca acg aat caa gta ccc gaa gca agt 336 
Ser Pro Asn Thr Val Gin Ser Ala Thr Asn Gin Val Pro Glu Ala Ser 
100 105 110 

ttg get cat cat cct caa get ggt ctg gtt cag cca aat ata ggt caa 384 
Leu Ala His His Pro Gin Ala Gly Leu Val Gin Pro Asn lie Gly Gin 
115 120 125 

agt ccg get caa gga gca gca cct gca gac tct tgg age cct gaa ttt 432 
Ser Pro Ala Gin Gly Ala Ala ■ Pro Ala Asp Ser Trp Ser Pro Glu Phe 
130 135 140 

gat tta gtt gga tgc gag aca gat agt gga gag tgt ttt gat cca ata 480 
Asp Leu Val Gly Cys Glu Thr Asp Ser Gly Glu Cys Phe Asp Pro lie 
145 150 155 160 

atg get gtt tta gat gag tea gaa ggc gat gca att tct cct gaa ggt 528 
Met Ala Val Leu Asp Glu Ser Glu Gly Asp Ala lie Ser Pro Glu Gly 
165 170 175 

gag ggc aag atg aat gag tta ctg gag gga gtc cct aag ctg ccc gga 576 
Glu Gly Lys Met Asn Glu Leu Leu Glu Gly Val Pro Lys Leu Pro Gly 
180 185 190 

ate caa gat cca ttc tgg gaa cag ttc ttt tct gtt gaa etc cca gcg 624 
lie Gin Asp Pro Phe Trp Glu Gin Phe Phe Ser Val Glu Leu Pro Ala 
195 200 205 

att gca gat aca gac gat att eta tea gga tea gtg gag aat aat gac 672 
lie Ala Asp Thr Asp Asp lie Leu Ser Gly Ser Val Glu Asn Asn Asp 
210 215 220 

ttg gta ttg gaa caa gaa cca aac gag tgg ace cgt aat gaa caa caa 720 
Leu Val Leu Glu Gin Glu Pro Asn Glu Trp Thr Arg Asn Glu Gin Gin 
225 230 235 240 

atg aag tat ctt act gaa caa atg gga ctg ctt tec tea gaa gca cag 768 
Met Lys Tyr Leu Thr Glu Gin Met Gly Leu Leu Ser Ser Glu Ala Gin 
245 250 255 

agg aaa taa 777 
Arg Lys 
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<210> 14 
<211> 258 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 14 

Asn Ser Ala Arg Gly Asn Lys Lys Arg Arg Leu Pro Val Asp Glu Gin 
15 10 15 

Glu Asn Arg Gly Asp Asn Val Ala Asn Gly Leu Asn Arg Gin lie Val 
20 25 30 

Arg Tyr Gin Pro Ser lie Asn Glu Ala Ala Gin Asn Met Leu Arg Gin 
35 40 45 

Phe Leu Asn Thr Ser Thr Ser Pro Arg Tyr Glu Ser Val Ser Asn Asn 
50 55 60 

Pro Asp Ser Phe Leu Leu Gly Asp Val Pro Ser Ser Thr Ser Val Asp 
65 70 75 80 

Asn Gly Asn Pro Ser Ser Arg Val Ser Gly Val Thr Leu Ala Glu Phe 
85 90 95 

Ser Pro Asn Thr Val Gin Ser Ala Thr Asn Gin Val Pro Glu Ala Ser 
100 105 110 

Leu Ala His His Pro Gin Ala Gly Leu Val Gin Pro Asn lie Gly Gin 
115 * 120 125 

Ser Pro Ala Gin Gly Ala Ala Pro Ala Asp Ser Trp Ser Pro Glu Phe 
130 135 140 

Asp Leu Val Gly Cys Glu Thr Asp Ser Gly Glu Cys Phe Asp Pro lie 
145 150 155 160 

Met Ala Val Leu Asp Glu Ser Glu Gly Asp Ala lie Ser Pro Glu Gly 
165 170 175 

Glu Gly Lys Met Asn Glu Leu Leu Glu Gly Val Pro Lys Leu Pro Gly 
180 185 190 

lie Gin Asp Pro Phe Trp Glu Gin Phe Phe Ser Val Glu Leu Pro Ala 
195 200 205 

lie Ala Asp Thr Asp Asp lie Leu Ser Gly Ser Val Glu Asn Asn Asp 
210 215 220 
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Leu Val Leu Glu Gin Glu Pro Asn Glu Trp Thr Arg Asn Glu Gin Gin 
225 230 235 240 

Met Lys Tyr Leu Thr Glu Gin Met Gly Leu Leu Ser Ser Glu Ala Gin 
245 250 255 

Arg Lys 



<210> 15 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 15 

cggatccgaa ttcatggaga acgag 25 



<210> 16 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 16 

cggatccgaa ttctcagaac tgaga 25 



<210> 17 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 17 

agggatgttt aataccacta c 21 



<210> 18 
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21 
DNA 

Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 18 

gcacagttga agtgaacttg c 21 



<211> 
<212> 
<213> 



<210> 19 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 19 

cgagatctga attcatggat cagta 25 



<210> 20 
<211> 26 
<212> DNA. 

<213> Artificial Sequence 
<220> 

<223> Description .of Artificial Sequence: primer 
<400> 20 

cgagatctga attcctaagg catgcc 26 



<210> 21 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 21 

ccatatggaa ttcgcacgag gc 22 



<210> 22 
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<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
<400> 22 

gcagtaatag gatccactat aggg 

<210> 23 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
<400> 23 

gggaattcat ggcggaactt gagaatcc 

<210> 24 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
<400> 24 

ggggatccaa gacaagataa gagtccctgc eg 

<210> 25 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence 
<400> 25 

gggaattcat ggctgatcag attgagatcc 



<210> 26 



<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 26 

ggggatccgc ataaatataa tcaagcagca gcg 33 

<210> 27 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 27 

gggaattcat gttaaccgca gccggagacg 

<210> 28 
<211> 34 
<212> DNA 

<213> Artificial Sequence 



<400> 29 

ccgaattcat ggattcccta gcgatttctc c 



primer 



34 



primer 



<220> 

<223> Description of Artificial Sequence: 
<400> 28 

ggggatccgg ggatccatca aacatataaa gatg 

<210> 29 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 



<210> 30 
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<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 30 

ggggatccct acaacatgat tcgagaaaat tgatgg 36 



<210> 31 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 31 

gggaattcat ggactctctc gcaacc 26 

<210> 32 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 32 

ggggatcctt gccgatcagc gtgc 24 



<210> 33 
<211> 609 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1) . . (606) 

<400> 33 

atg gcg gaa ctt gag aat cca agt gta atg teg aag ctg ata gca ttc 48 

Met Ala Glu Leu Glu Asn Pro Ser Val Met Ser Lys Leu lie Ala Phe 

15 10 15 
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tta tct tea ttg eta gag cga gtt get gag tea aac gat ctg ace cga 96 
Leu Ser Ser Leu Leu Glu Arg Val Ala Glu Ser Asn Asp Leu Thr Arg 
20 25 30 

cga gtc gcg act cag tea cag aga gtt teg gtg ttt cat gga ctg agt 144 
Arg Val Ala Thr Gin Ser Gin Arg Val Ser Val Phe His Gly Leu Ser 
35 40 45 

cga cca acg ata acg att cag age tat eta gag agg ate ttc aaa tac 192 
Arg Pro Thr lie Thr lie Gin Ser Tyr Leu Glu Arg lie Phe Lys Tyr 
50 55 60 

gca aat tgt agt cct tct tgc ttc gtc gtt get tac gtt tat etc gat 240 
Ala Asn Cys Ser Pro Ser Cys Phe Val Val Ala Tyr Val Tyr Leu Asp 
65 70 75 80 

cgt ttc act cac aga caa cct tea ctt ccc ate aat tec ttt aac gtc 288 
Arg Phe Thr His Arg Gin Pro Ser Leu Pro lie Asn Ser Phe Asn Val 
85 90 95 

cat cgt ctt etc ate act agt gtc atg gtc get get aaa ttc etc gat 336 
His Arg Leu Leu lie Thr Ser Val Met Val Ala Ala Lys Phe Leu Asp 
100 105 110 

gat ctg tac tac aac aat gcg tat tac gcg aaa gtg gga gga ata age 384 
Asp Leu Tyr Tyr Asn Asn Ala Tyr Tyr Ala Lys Val Gly Gly lie Ser 
115 120 125 

acg aag gag atg aat ttt eta gag ctg gat ttc tta ttc ggg tta gga 432 
Thr Lys Glu Met Asn Phe Leu Glu Leu Asp Phe Leu Phe Gly Leu Gly 
130 135 140 

ttt gaa tta aac gtg acg cca aac aca ttc aac gee tac ttc tct tat 480 
Phe Glu Leu Asn Val Thr Pro Asn Thr Phe Asn Ala Tyr Phe Ser Tyr 
145 150 155 160 

ctt caa aag gaa atg act ctt ctt caa cct etc tct etc gtt gtt gtc 528 
Leu Gin Lys Glu Met Thr Leu Leu Gin Pro Leu Ser Leu Val Val Val 
165 170 175 

cca tea tea aga tct etc att ace ttc aac gac gat gaa get tct cat 576 
Pro Ser Ser Arg Ser Leu lie Thr Phe Asn Asp Asp Glu Ala Ser His 
180 185 190 

cag aaa caa caa caa caa caa etc get gtt tga 609 
Gin Lys Gin Gin Gin Gin Gin Leu Ala Val 
195 200 
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<210> 34 
<211> 202 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 34 

Met Ala Glu Leu Glu Asn Pro Ser Val Met Ser Lys Leu lie Ala Phe 
15 10 15 

Leu Ser Ser Leu Leu Glu Arg Val Ala Glu Ser Asn Asp Leu Thr Arg 
20 25 30 

Arg Val Ala Thr Gin Ser Gin Arg Val Ser Val Phe His Gly Leu Ser 
35 40 45 

Arg Pro Thr lie Thr lie Gin Ser Tyr Leu Glu Arg lie Phe Lys Tyr 
50 55 60 

Ala Asn Cys Ser Pro Ser Cys Phe Val Val Ala Tyr Val Tyr Leu Asp 
65 70 75 80 

Arg Phe Thr His Arg Gin Pro Ser Leu Pro lie Asn Ser Phe Asn Val 
85 90 95 

His Arg Leu Leu lie Thr Ser Val Met Val Ala Ala Lys Phe Leu Asp 
100 105 110 

Asp Leu Tyr Tyr Asn Asn Ala Tyr Tyr Ala Lys Val Gly Gly lie Ser 
115 120 125 

Thr Lys Glu Met Asn Phe Leu Glu Leu Asp Phe Leu Phe Gly Leu Gly 
130 135 140 

Phe Glu Leu Asn Val Thr Pro Asn Thr Phe Asn Ala Tyr Phe Ser Tyr 
145 150 155 160 

Leu Gin Lys Glu Met Thr Leu Leu Gin Pro Leu Ser Leu Val Val Val 
165 170 175 

Pro Ser Ser Arg Ser Leu lie Thr Phe Asn Asp Asp Glu Ala Ser His 
180 185 190 

Gin Lys Gin Gin Gin Gin Gin Leu Ala Val 
195 200 
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<210> 35 

<211> 660 

<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1) . . (657) 

<400> 35 

atg get gat cag att gag ate cag aga atg aac caa gat ctt caa gaa 48 

Met Ala Asp Gin lie Glu lie Gin Arg Met Asn Gin Asp Leu Gin Glu 
15 10 15 

cca ttg get gag ate atg cca agt gtt tta acg gca atg teg tat etc 96 
Pro Leu Ala Glu lie Met Pro Ser Val Leu Thr Ala Met Ser Tyr Leu 
20 25 30 

ttg caa aga gta teg gag ace aac gac aac ctg age cag aaa cag aag 144 
Leu Gin Arg Val Ser Glu Thr Asn Asp Asn Leu Ser Gin Lys Gin Lys 
35 40 45 

ccc tea age ttc act gga gta acc aaa cct tec att tec ate aga age 192 
Pro Ser Ser Phe Thr Gly Val Thr Lys Pro Ser lie Ser lie Arg Ser 
50 55 60 

tat etc gaa egg ate ttt gaa tac gcg aat tgt age tac teg tgt tac 240 
Tyr Leu Glu Arg lie Phe Glu Tyr Ala Asn Cys Ser Tyr Ser Cys Tyr 
65 70 75 80 

ate gtc gca tat ata tat ttg gat egg ttc gtg aag aag cag cca ttt 288 
lie Val Ala Tyr lie Tyr Leu Asp Arg Phe Val Lys Lys Gin Pro Phe 
85 90 95 

ttg cct ate aat tct ttt aat gtc cat agg ctt ata ate aca agt gtc 336 
Leu Pro lie Asn Ser Phe Asn Val His Arg Leu lie lie Thr Ser Val 
100 105 110 

ttg gtc tct get aaa ttc atg gat gac ttg agt tac aac aat gaa tat 384 
Leu Val Ser Ala Lys Phe Met Asp Asp Leu Ser Tyr Asn Asn Glu Tyr 
115 120 125 

tat gca aaa gtt gga gga ata age aga gaa gaa atg aac atg ctt gag 432 
Tyr Ala Lys Val Gly Gly lie Ser Arg Glu Glu Met Asn Met Leu Glu 
130 135 140 

ctt gac ttc ttg ttc gga att ggg ttt gag tta aac gtc acc gtt tct 480 
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Leu Asp Phe Leu 
145 

act ttc aat aac 
Thr Phe Asn Asn 



atg aag atg aag 
Met Lys Met Lys 
180 

ttt aag acg aaa 
Phe Lys Thr Lys 
195 

act cac cac aac 
Thr His His Asn 
210 



Phe Gly lie 
150 

tat tgt tgt 
Tyr Cys Cys 
165 

tct ctg ttt 
Ser Leu Phe 



ctt gtg atg 
Leu Val Met 



aag aag caa 
Lys Lys Gin 
215 



Gly Phe Glu 

ttt eta caa 
Phe Leu Gin 
170 

ctt gaa cct 
Leu Glu Pro 
185 

tat cca cac 
Tyr Pro His 
200 

etc get get 
Leu Ala Ala 



Leu Asn Val Thr 
155 

aga gag atg gcg 
Arg Glu Met Ala 

tct tea ttc aaa 
Ser Ser Phe Lys 
190 

gag gaa gac tct 
Glu Glu Asp Ser 

205 

get tga 
Ala 



Val Ser 
160 

atg ttg 528 

Met Leu 

175 

ate tct 576 
lie Ser 



tta tct 624 
Leu Ser 



660 



<210> 36 
<211> 219 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 36 

Met Ala Asp Gin lie Glu lie Gin Arg Met Asn Gin Asp Leu Gin Glu 
15 10 15 

Pro Leu Ala Glu lie Met Pro Ser Val Leu Thr Ala Met Ser Tyr Leu 
20 25 30 

Leu Gin Arg Val Ser Glu Thr Asn Asp Asn Leu Ser Gin Lys Gin Lys 
35 40 45 

Pro Ser Ser Phe Thr Gly Val Thr Lys Pro Ser lie Ser lie Arg Ser 
50 55 60 

Tyr Leu Glu Arg lie Phe Glu Tyr Ala Asn Cys Ser Tyr Ser Cys Tyr 
65 70 75 80 

lie Val Ala Tyr lie Tyr Leu Asp Arg Phe Val Lys Lys Gin Pro Phe 
85 90 95 

Leu Pro lie Asn Ser Phe Asn Val His Arg Leu lie lie Thr Ser Val 
100 105 110 

Leu Val Ser Ala Lys Phe Met Asp Asp Leu Ser Tyr Asn Asn Glu Tyr 
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115 120 125 

Tyr Ala Lys Val Gly Gly lie Ser Arg Glu Glu Met Asn Met Leu Glu 
130 135 140 

Leu Asp Phe Leu Phe Gly He Gly Phe Glu Leu Asn Val Thr Val Ser 
145 150 155 160 

Thr Phe Asn Asn Tyr Cys Cys Phe Leu Gin Arg Glu Met Ala Met Leu 
165 170 175 

Met Lys Met Lys Ser Leu Phe Leu Glu Pro Ser Ser Phe Lys He Ser 
180 185 190 

Phe Lys Thr Lys Leu Val Met Tyr Pro His Glu Glu Asp Ser Leu Ser 
195 200 205 

Thr His His Asn Lys Lys Gin Leu Ala Ala Ala 
210 215 



<210> 37 
<211> 633 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1) . . (630) 

<400> 37 

atg tta acc gca gcc gga gac gat gaa ctg gac ccg gtc gtg gga cca 48 

Met Leu Thr Ala Ala Gly Asp Asp Glu Leu Asp Pro Val Val Gly Pro 
15 10 15 

gaa teg gca acg gaa gca gcc act cca aga gtg ctg act ata ate tec 96 
Glu Ser Ala Thr Glu Ala Ala Thr Pro Arg Val Leu Thr He He Ser 
20 25 30 

cat gtg atg gag aag etc gtg gca cga aac gag tgg tta get aag caa 144 
His Val Met Glu Lys Leu Val Ala Arg Asn Glu Trp Leu Ala Lys Gin 
35 40 45 

act aag gga ttt ggg aag age ttg gag gcg ttt cac ggc gtg aga gcg 192 
Thr Lys Gly Phe Gly Lys Ser Leu Glu Ala Phe His Gly Val Arg Ala 
50 55 60 
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ccg age ata agt ata get aaa tac ctt gag agg ata tat aag tac aca 240 

Pro Ser lie Ser lie Ala Lys Tyr Leu Glu Arg lie Tyr Lys Tyr Thr 

65 70 75 80 

aaa tgt age ccg gca tgt ttc gtt gtt ggg tat gtg tac ata gac egg 288 

Lys Cys Ser Pro Ala Cys Phe Val Val Gly Tyr Val Tyr lie Asp Arg 

85 90 95 

ttg get cat aag cat cct ggt tct ttg gtt gtc tec ttg aat gtt cat 336 

Leu Ala His Lys His Pro Gly Ser Leu Val Val Ser Leu Asn Val His 

100 105 110 

aga etc etc gtc act tgt gtc atg att get gee aag ata eta gat gac 384 

Arg Leu Leu Val Thr Cys Val Met lie Ala Ala Lys lie Leu Asp Asp 

115 120 125 

gtg cac tac aac aac gag ttc tat get egg gtt gga ggc gta age aat 432 

Val His Tyr Asn Asn Glu Phe Tyr Ala Arg Val Gly Gly Val Ser Asn 

130 135 140 

gca gac ttg aac aaa atg gag ttg gag ctt etc ttt ctt ctt gac ttt 480 

Ala Asp Leu Asn Lys Met Glu Leu Glu Leu Leu Phe Leu Leu Asp Phe 

145 150 155 160 

aga gtt act gtg agt ttt aga gtt ttc gag age tat tgc ttt cac etc 528 

Arg Val Thr Val Ser Phe Arg Val Phe Glu Ser Tyr Cys Phe His Leu 

165 170 175 

gaa aaa gag atg caa eta aac gac gtc gtt tct tec etc aaa gat att 576 

Glu Lys Glu Met Gin Leu Asn Asp Val Val Ser Ser Leu Lys Asp lie 

180 185 190 

caa cca atg caa gaa agt etc tct cca gca tct act tta tea tct tta 624 

Gin Pro Met Gin Glu Ser Leu Ser Pro Ala Ser Thr Leu Ser Ser Leu 

195 200 205 

tat gtt tga 633 
Tyr Val 
210 



<210> 38 
<211> 210 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 38 

Met Leu Thr Ala Ala Gly Asp Asp Glu Leu Asp Pro Val Val Gly Pro 

37 



15 10 15 

Glu Ser Ala Thr Glu Ala Ala Thr Pro Arg Val Leu Thr lie lie Ser 
20 25 30 

His Val Met Glu Lys Leu Val Ala Arg Asn Glu Trp Leu Ala Lys Gin 
35 40 45 

Thr Lys Gly Phe Gly Lys Ser Leu Glu Ala Phe His Gly Val Arg Ala 
50 55 60 

Pro Ser lie Ser lie Ala Lys Tyr Leu Glu Arg lie Tyr Lys Tyr Thr 
65 70 75 80 

Lys Cys Ser Pro Ala Cys Phe Val Val Gly Tyr Val Tyr lie Asp Arg 
85 90 95 

Leu Ala His Lys His Pro Gly Ser Leu Val Val Ser Leu Asn Val His 
100 105 110 

Arg Leu Leu Val Thr Cys Val Met lie Ala Ala Lys lie Leu Asp Asp 
115 120 . 125 

Val His Tyr Asn Asn Glu Phe Tyr Ala Arg Val Gly Gly Val Ser Asn 
130 135 140 

Ala Asp Leu Asn Lys Met Glu Leu Glu Leu Leu Phe Leu Leu Asp Phe 
145 150 155 160 

Arg Val Thr Val Ser Phe Arg Val Phe Glu Ser Tyr Cys Phe His Leu 
165 170 175 

Glu Lys Glu Met Gin Leu Asn Asp Val Val Ser Ser Leu Lys Asp lie 
180 185 190 

Gin Pro Met Gin Glu Ser Leu Ser Pro Ala Ser Thr Leu Ser Ser Leu 
195 200 205 

Tyr Val 
210 



<210> 39 
<211> 669 
<212> DNA 

<213> Arabidopsis thaliana 
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<220> 

<221> CDS 

<222> (1) . . (666) 

<400> 39 

atg gat tec eta gcg att tct cca agg aag etc cga tea gac etc tac 48 

Met Asp Ser Leu Ala lie Ser Pro Arg Lys Leu Arg Ser Asp Leu Tyr 

15 10 15 

tct tac tct tac caa gat gat tec aac aca gta cct eta gtc ate tct 96 
Ser Tyr Ser Tyr Gin Asp Asp Ser Asn Thr Val Pro Leu Val lie Ser 
20 25 30 

gtt etc teg tct ctg ate gaa cga act tta get agg aac gag aga ate 144 
Val Leu Ser Ser Leu lie Glu Arg Thr Leu Ala Arg Asn Glu Arg lie 
35 40 45 

age egg age tac ggt ggt ttt ggt aag aca cgt gtc ttt gat tgc egg 192 
Ser Arg Ser Tyr Gly Gly Phe Gly Lys Thr Arg Val Phe Asp Cys Arg 
50 55 60 

gag att cct gat atg act att caa tea tac eta gag aga att ttc egg 240 
Glu lie Pro Asp Met Thr lie Gin Ser Tyr Leu Glu Arg lie Phe Arg 
65 70 75 80 

tat acc aaa gec ggt cca teg gtt tac gtc gtg get tat gta tac att 288 
Tyr Thr Lys Ala Gly Pro Ser Val Tyr Val Val Ala Tyr Val Tyr lie 
85 90 95 

gac egg ttc tgt cag aat aac caa ggt ttc aga ate agt ctt acc aat 336 
Asp Arg Phe Cys Gin Asn Asn Gin Gly Phe Arg lie Ser Leu Thr Asn 
100 105 110 

gta cat cgt etc ctt ate aca act ate atg ate get tec aaa tac gtc 384 
Val His Arg Leu Leu lie Thr Thr lie Met lie Ala Ser Lys Tyr Val 
115 120 125 

gaa gat atg aac tac aaa aac teg tac ttt gcg aaa gta gga gga tta 432 
Glu Asp Met Asn Tyr Lys Asn Ser Tyr Phe Ala Lys Val Gly Gly Leu 
130 135 140 

gag aca gaa gat ttg aac aat ttg gaa ctg gag ttc ttg ttc ttg atg 480 
Glu Thr Glu Asp Leu Asn Asn Leu Glu Leu Glu Phe Leu Phe Leu Met 
145 150 155 160 

gga ttt aag ttg cat gtg aat gtg agt gtg ttc gag agt tac tgt tgt 528 
Gly Phe Lys Leu His Val Asn Val Ser Val Phe Glu Ser Tyr Cys Cys 
165 170 175 

39 



cat eta gaa aga gaa gtg agt att gga gga ggt tat cag ate gaa aaa 576 

His Leu Glu Arg Glu Val Ser lie Gly Gly Gly Tyr Gin lie Glu Lys 

180 185 190 

gca ttg cgt tgc get gag gaa ate aaa tct aga caa att gtt caa gac 624 

Ala Leu Arg Cys Ala Glu Glu lie Lys Ser Arg Gin lie Val Gin Asp 

195 200 205 

cct aaa cat cat cat cac cat caa ttt tct cga ate atg ttg tag 669 

Pro Lys His His His His His Gin Phe Ser Arg lie Met Leu 

210 215 220 



<210> 40 
<211> 222 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 40 

Met Asp Ser Leu Ala lie Ser Pro Arg Lys Leu Arg Ser Asp Leu Tyr 
15 10 15 

Ser Tyr Ser Tyr Gin Asp Asp Ser Asn Thr Val Pro Leu Val lie Ser 
20 25 30 

Val Leu Ser Ser Leu lie Glu Arg Thr Leu Ala Arg Asn Glu Arg lie 
35 40 45 

Ser Arg Ser Tyr Gly Gly Phe Gly Lys Thr Arg Val Phe Asp Cys Arg 
50 55 60 

Glu lie Pro Asp Met Thr lie Gin Ser Tyr Leu Glu Arg lie Phe Arg 
65 70 75 80 

Tyr Thr Lys Ala Gly Pro Ser Val Tyr Val Val Ala Tyr Val Tyr lie 
85 90 95 

Asp Arg Phe Cys Gin Asn Asn Gin Gly Phe Arg He Ser Leu Thr Asn 
100 105 110 

Val His Arg Leu Leu He Thr Thr He Met He Ala Ser Lys Tyr Val 
115 120 125 

Glu Asp Met Asn Tyr Lys Asn Ser Tyr Phe Ala Lys Val Gly Gly Leu 
130 135 140 

Glu Thr Glu Asp Leu Asn Asn Leu Glu Leu Glu Phe Leu Phe Leu Met 



40 



1 

145 150 

Gly Phe Lys Leu His Val Asn Val 
165 

His Leu Glu Arg Glu Val Ser lie 
180 




155 160 

Ser Val Phe Glu Ser Tyr Cys Cys 
170 175 

Gly Gly Gly Tyr Gin lie Glu Lys 
185 190 



Ala Leu Arg Cys Ala Glu Glu lie Lys Ser Arg Gin lie Val Gin Asp 
195 200 205 

Pro Lys His His His His His Gin Phe Ser Arg lie Met Leu 
210 215 220 



<210> 41 
<211> 671 
<212> DNA 

<213> Arabidopsis thaliana 



<220> 

<221> CDS 

<222> (1) . . (663) 



<400> 41 

atg gac tct etc gca acc gat cca get ttc att gat teg gat gta tac 48 

Met Asp Ser Leu Ala Thr Asp Pro Ala Phe lie Asp Ser Asp Val Tyr 

15 10 15 

etc agg tta gga ctt att att gag ggc aaa cga ttg aaa aag cca ccg 96 

Leu Arg Leu Gly Leu lie lie Glu Gly Lys Arg Leu Lys Lys Pro Pro 
20 25 30 

act gta etc tea cgc etc tct tct tct ctg gag aga tct ctg tta etc 144 

Thr Val Leu Ser Arg Leu Ser Ser Ser Leu Glu Arg Ser Leu Leu Leu 
35 40 45 

aat cat gat gac aag att ctg ctt gga teg cca gac tct gtt acc gtg 192 

Asn His Asp Asp Lys lie Leu Leu Gly Ser Pro Asp Ser Val Thr Val 

50 55 60 

ttt gac ggg aga tct ccc cct gag ate agt att gca cac tac ttg gat 240 

Phe Asp Gly Arg Ser Pro Pro Glu lie Ser lie Ala His Tyr Leu Asp 

65 70 75 80 

cgc att ttc aag tac tct tgc tgc agt ccc tec tgc ttc gtc att gcg 288 

Arg lie Phe Lys Tyr Ser Cys Cys Ser Pro Ser Cys Phe Val lie Ala 



41 



# 



85 90 95 

cat ate tac att gat cac ttt etc cat aag acc cga gec ctt etc aaa 336 
His lie Tyr lie Asp His Phe Leu His Lys Thr Arg Ala Leu Leu Lys 
100 105 110 

ccc ctt aat gtc cac cgc ctt ate att aca act gtc atg tta get get 384 
Pro Leu Asn Val His Arg Leu lie lie Thr Thr Val Met Leu Ala Ala 
115 120 125 

aaa gtc ttc gat gat agg tat ttc aac aat gca tac tac gca aga gtg 432 
Lys Val Phe Asp Asp Arg Tyr Phe Asn Asn Ala Tyr Tyr Ala Arg Val 
130 135 140 

gga ggt gtg act acg aga gag tta aac aga ttg gag atg gag ttg ttg 480 
Gly Gly Val Thr Thr Arg Glu Leu Asn Arg Leu Glu Met Glu Leu Leu 
145 150 155 160 

ttt acc ctt gac ttc aag ctt cag gta gat cct cag acg ttt cac aca 528 
Phe Thr Leu Asp Phe Lys Leu Gin Val Asp Pro Gin Thr Phe His Thr 
165 170 175 

cac tgt tgt cag tta gaa aag cag aac aga gac ggc ttc cag ate gag 576 
His Cys Cys Gin Leu Glu Lys Gin Asn Arg Asp Gly Phe Gin lie Glu 
180 185 190 

tgg ccc ata aaa gaa gca tgc cga gee aac aaa gag act tgg cag aag 624 
Trp Pro lie Lys Glu Ala Cys Arg Ala Asn Lys Glu Thr Trp Gin Lys 
195 200 205 

agg aca ccc gac tea etc tgc tct caa acc aca gca cgc tgategge 671 
Arg Thr Pro Asp Ser Leu Cys Ser Gin Thr Thr Ala Arg 
210 215 220 



<210> 42 
<211> 221 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 42 

Met Asp Ser Leu Ala Thr Asp Pro Ala Phe lie Asp Ser Asp Val Tyr 
15 10 15 

Leu Arg Leu Gly Leu lie lie Glu Gly Lys Arg Leu Lys Lys Pro Pro 
20 25 30 

Thr Val Leu Ser Arg Leu Ser Ser Ser Leu Glu Arg Ser Leu Leu Leu 
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35 

Asn His Asp Asp 
50 

Phe Asp Gly Arg 
65 

Arg lie Phe Lys 



His lie Tyr lie 
100 

Pro Leu Asn Val 
115 

Lys Val Phe Asp 
130 

Gly Gly Val Thr 
145 

Phe Thr Leu Asp 



His Cys Cys Gin 
180 



40 

Lys lie Leu Leu 
55 

Ser Pro Pro Glu 
70 

Tyr Ser Cys Cys 
85 

Asp His Phe Leu 



His Arg Leu lie 
120 

Asp Arg Tyr Phe 
135 

Thr Arg Glu Leu 
150 

Phe Lys Leu Gin 
165 

Leu Glu Lys Gin 



Gly Ser Pro Asp 
60 

lie Ser lie Ala 
75 

Ser Pro Ser Cys 

90 

His Lys Thr Arg 
105 

lie Thr Thr Val 



Asn Asn Ala Tyr 
140 

Asn Arg Leu Glu 
155 

Val Asp Pro Gin 
170 

Asn Arg Asp Gly 
185 




45 



Ser Val Thr Val 



His Tyr Leu Asp 
80 

Phe Val lie Ala 

95 

Ala Leu Leu Lys 
110 

Met Leu Ala Ala 
125 

Tyr Ala Arg Val 



Met Glu Leu Leu 
160 

Thr Phe His Thr 
175 

Phe Gin lie Glu 
190 



Trp Pro lie Lys Glu Ala Cys Arg Ala Asn Lys. Glu Thr Trp Gin Lys 
195 200 205 

Arg Thr Pro Asp Ser Leu Cys Ser Gin Thr Thr Ala Arg 
210 215 220 



<210> 43 
<211> 85 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 43 

Tyr Leu Glu Arg lie Phe Lys Tyr Ala Asn Cys Ser Pro Ser Cys Phe 
15 10 15 

Val Val Ala Tyr Val Tyr Leu Asp Arg Phe Thr His Arg Gin Pro Ser 
20 25 30 
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• 



Leu Pro lie Asn Ser Phe Asn Val His Arg Leu Leu lie Thr Ser Val 
35 40 45 

Met Val Ala Ala Lys Phe Leu Asp Asp Leu Tyr Tyr Asn Asn Ala Tyr 
50 55 60 

Tyr Ala Lys Val Gly Gly lie Ser Thr Lys Glu Met Asn Phe Leu Glu 
65 70 75 80 

Leu Asp Phe Leu Phe 
85 



<210> 44 
<211> 85 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 44 

Tyr Leu Glu Arg lie Phe Glu Tyr Ala Asn Cys Ser Tyr Ser Cys Tyr 
15 10 15 



lie Val Ala Tyr lie Tyr Leu Asp Arg Phe Val Lys Lys Gin Pro Phe 
20 25 30 

Leu Pro lie Asn Ser Phe Asn Val His Arg Leu lie lie Thr Ser Val 
35 40 45 

Leu Val Ser Ala Lys Phe Met Asp Asp Leu Ser Tyr Asn Asn Glu Tyr 
50 55 60 

Tyr Ala Lys Val Gly Gly lie Ser Arg Glu Glu Met Asn Met Leu Glu 
65 70 75 80 

Leu Asp Phe Leu Phe 
85 



<210> 45 
<211> 85 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 45 

Tyr Leu Glu Arg lie Tyr Lys Tyr Thr Lys Cys Ser Pro Ala Cys Phe 
15 10 15 
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# • 

Val Val Gly Tyr Val Tyr lie Asp Arg Leu Ala His Lys His Pro Gly 
20 25 30 

Ser Leu Val Val Ser Leu Asn Val His Arg Leu Leu Val Thr Cys Val 
35 40 45 

Met lie Ala Ala Lys lie Leu Asp Asp Val His Tyr Asn Asn Glu Phe 
50 55 60 

Tyr Ala Arg Val Gly Gly Val Ser Asn Ala Asp Leu Asn Lys Met Glu 
65 70 75 80 



Leu Glu Leu Leu Phe 
85 



<210> 46 
<211> 85 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 46 

Tyr Leu Glu Arg lie Phe Arg Tyr Thr Lys Ala Gly Pro Ser Val Tyr 
15 10 15 

Val Val Ala Tyr Val Tyr lie Asp Arg Phe Cys Gin Asn Asn Gin Gly 
20 25 30 

Phe Arg lie Ser Leu Thr Asn Val His Arg Leu Leu lie Thr Thr lie 
35 40 45 

Met lie Ala Ser Lys Tyr Val Glu Asp Met Asn Tyr Lys Asn Ser Tyr 
50 55 60 

Phe Ala Lys Val Gly Gly Leu Glu Thr Glu Asp Leu Asn Asn Leu Glu 
65 70 75 80 

Leu Glu Phe Leu Phe 
85 



<210> 47 
<211> 84 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 47 

Tyr Leu Asp Arg lie Phe Lys Tyr Ser Cys Cys Ser Pro Ser Cys Phe 



45 



♦ • 



15 10 15 

Val lie Ala His lie Tyr lie Asp His Phe Leu His Lys Thr Arg Ala 
20 25 30 

Leu Leu Lys Pro Leu Asn Val His Arg Leu lie lie Thr Thr Val Met 
35 40 45 

Leu Ala Ala Lys Val Phe Asp Asp Arg Tyr Phe Asn Asn Ala Tyr Tyr 
50 55 60 

Ala Arg Val Gly Gly Val Thr Thr Arg Glu Leu Asn Arg Leu Glu Met 
65 70 75 80 

Glu Leu Leu Phe 



<210> 48 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 48 

attgcacact acttggatcg catt 24 



<210> 49 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 49 

gatagaatgg gaacggctag 20 



<210> 50 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 
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* 





<223> Description of Artificial Sequence: 'primer 



<400> 50 



ctgataccag acgttgcccg cataa 



25 



<210> 51 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 51 

ctacaaattg ccttttctta tcgac 25 

<210> 52 
<211> 572 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<220> 

<221> unsure 
<222> (1) 

<223> n at position 1 can be a, t, g, or c. 
<220> 

<221> unsure 
<222> (18) 

<223> n at position 18 can be a, t, g, or c. 
<220> 

<221> unsure 
<222> (231) 

<223> n at position 231 can be a, t, g, or c. 
<220> 

<221> unsure 
<222> (412) 

<223> n at position 412 can be a, t, g r or c. 
<220> 

<221> unsure 
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<222> (473) 

<223> n at position 473 can be a, t, g, or c. 



<220> 

<221> unsure 
<222> (473) 

<223> n at position 473 can be a, t, g, or c. 



<220> 

<221> unsure 
<222> (495) 

<223> n at position 495 can be a, t, g, or c. 
<220> 

<221> unsure 
<222> (543) 

<223> n at position 543 can be a, t, g, or c. 

<220> 

<221> unsure 
<222> (557) 

<223> n at position 557 can be a, t, g, or c. 
<220> 

<221> unsure 
<222> (561) 

<223> n at position 561 can be a, t, g, or c. 

<220> 

<221> unsure 
<222> (562) 

<223> n at position 562 can be a, t, g, or c. 



<220> 

<221> unsure 
<222> (570) 

<223> n at position 570 can be a, t, g, or c. 



<400> 52 

ntgtactaaa aggtgcantc cctcctgctt cgtcatggat atctacattg atcactttct 60 
ccataagacc cgagcccttc tcaaacccct taatgtccac cgccttatca ttacaactgt 120 
catgttagct gctaaagtct tcgatgatag gtatgttact cactaaacct ggtatcaaat 180 
tcaacacgca aataagtctt caatcataga ttcattgatc tctggtgttg ngcaggtatt 240 
tcaacaatgc atactacgca agagtgggag gtgtgactac gagagagtta aacagattgg 300 
agatggagtt gttgtttacc cttgacttca agcttcaggt agatcctcag acgtttcaca 360 
cacactgttg tactgaatcg gattttcaag ggtctggcca aaactattcc gngggcacct 420 
ggcacacgcc ctggagtccg gcccgtttcc agttgagggt tgtctacgct tanatgagaa 480 
ggaaagttgt ccaanacgaa tcccagtgtc ctattaccaa tagccgacgg tatcgataag 540 
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ctngatgtac atggtcnata nnaaaaggcn at 572 

<210> 53 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 53 

cgatccagct ttcattgatt eg 22 



<210> 54 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 54 

gatagaatgg gaaeggctag 20 



<210> 55 
<211> 740 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<220> 

<221> unsure 
<222> (6) 

<223> n at position 6 can be a, t, g, or c. 
<220> 

<221> unsure 
<222> (9) 

<223> n at position 9 can be a, t, g, or c. 
<220> 

<221> unsure 
<222> (11) 



49 



<223> n at position 11 can be a, t, g, or c. 
<220> 

<221> unsure 
<222> (733) 

<223> n at position 733 can be a, t, q, or c. 



<220> 

<221> unsure 
<222> (738) 

<223> n at position 738 can be a, t, g, or c. 



<400> 55 

atttcnttng ntgtatacct caggttagga cttattattg agggcaaacg attgaaaaag 60 

ccaccgactg ttctctcacg cctctcttct tctctggaga gatctctgtt actcaatcat 120 

gatgacaaga ttctgcttgg atcgccagac tctgttaccg tgtttgacgg gagatctccc 180 

cctgagatca gtattgcaca ctacttggat cgcattttca agtactcttg ctgcagtccc 240 

tcctgcttcg tcattgcgca tatctacatt gatcactttc tccataagac ccgagccctt 300 

ctcaaacccc ttaatgtcca ccgccttatc attacaactg tcatgttagc tgctaaagtc 360 

ttcgatgata ggtatgttac tcactaaacc tggtatcaaa ttcaacacgc aaataagtct 420 

tcaatcatag attcattgat ctctggtgtt gtgcaggtat ttcaacaatg catactacgc 480 

aagagtggga ggtgtgacta cgagagagtt aaacagattg gagatggagt tgttgtttac 540 

ccttgacttc aagcttcagg tagatcctca gacgtttcac acacactgtt gtcaagttag 600 

aaaagcagaa cagcgacggc ttccagatcg agtggcccat aaaagaagca tgccgagcca 660 

acaaagagac ttggcagaag aggacacccg actcactctg ctctcaaacc acagcacgct 720 

gatcggcaag ggnaaaanga 740 



<210> 56 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 



<220> 

<223> n at positions 6, 9, 11, 733 and 738 can be a, t, 
g or c . 

<400> 56 

attgcacact acttggatcg catt 24 



<210> 57 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 57 

ctatcttacc cttgccgatc age 

<210> 58 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 58 

ctacaaattg ccttttctta tcgac 



51 



